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Abstract Introduction Parotid gland tumors include a wide variety of inflammatory and
neoplastic diseases. The majority of these tumors are benign (80%), which usually
require superficial parotidectomy, while the incidence of malignant tumors is lower
(20%), requiring more radical surgery with or without neck dissection. The diagnosis
cannot be established on the basis of clinical history and simple physical examination
and requires complementary diagnostic methods. Fine needle aspiration cytology
(FNAC) guided by ultrasound is a widely used diagnostic tool to evaluate parotid
swellings.
Objective To determine the sensitivity, specificity, positive and negative predictive
values and diagnostic accuracy of FNAC in the diagnosis of parotid gland tumors.
Methods A retrospective chart review of 193 patients who underwent preoperative
FNAC and parotidectomy at the Aga Khan University Hospital, Karachi, Pakistan, from
the period of January 2000 to December 2015 was performed.
Results Out of 193 patients undergoing parotidectomy, 110 (57%) weremales and 83
(43%) were females, the mean age being 48.21 and 43.76 years old, respectively. The
mean duration of the symptoms was 41.33 months, and the most common symptom
was preauricular swelling present in all patients, followed by pain, which was present in
29 patients (15%) and facial nerve weakness in 6 patients (3.1%). Fine needle aspiration
cytology was performed preoperatively and the results were compared with the final
histopathology, which showed sensitivity of 88.9%, specificity of 97.9%, positive
predictive value of 93%, negative predictive value of 96.7% and diagnostic accuracy
of 95.8%.
Conclusion Our results suggest that FNAC is relatively an accurate method for
preoperative diagnosis of parotid swelling and can prove to be a valuable tool for
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Salivary gland tumors are a rare entity and account for
between  3 and 10% of head and neck tumors and up to
0.6% of all tumors of the human body.1,2 A total of 80% of the
salivary gland tumors involve the parotid gland, and 80% of
these tumors are benign.3
The World Health Organization (WHO) has classified
parotid tumors as epithelial and nonepithelial tumors. Al-
though this classification is complex, it has been widely
accepted across the world because of its advantages regard-
ing the prognostic and therapeutic aspects as, biologically,
each tumor behaves differently from another.4
The diagnosis of salivary gland tumors is becoming in-
creasingly difficult due to the presence of a large histological
variety of benign and malignant tumors and to the lack of
specific tumor markers. However, on the other hand, these
tumors are easily accessible and are very good targets for fine
needle aspiration.4
Fineneedle aspiration cytology (FNAC) is a simpleanduseful
diagnostic modality in the preoperative assessment of parotid
swellings.ThehistoryofFNACgoesback tothe1920sat the time
ofWorldWar I, when it came into use simultaneously in United
States andEurope.5,6 It is a cytological diagnosticmethod that is
based on the morphology of a cell or group of cells and micro-
particles of a tissue that are acquired using a needle.
Traditional open biopsy of parotid tumors is no longer
used due to high chances of tumor spillage and injury to the
facial nerve.7 In comparison to this, FNAC is an easily done
procedure with minimum risks of complications and no risk
of implantation of tumor cells.4,8
Authors have claimed FNAC to be an accurate, cost-effec-
tive and safe procedure.9,10 However, some of the authors
were of an opinion that it has little influence on the clinical
management.11 It helps to differentiate between inflamma-
tory conditions, which may not require surgery, and neo-
plastic, benign and malignant, which allows to plan properly
before any treatment.10 Also, if the pathology is known
preoperatively, counselling of the patient and the planning
of the surgery becomes much easier.5
The effectiveness of FNAC of parotid tumors is controver-
sial due to the distinct morphology of the parotid gland.
Lower ranges of sensitivity and negative predictive value
(NPV) can be related to the difficulty in diagnosis of low
grade carcinomas, mostly because of complex cell morphol-
ogy.10,12,13However, the use of ultrasound (US) increases the
accuracy by helping to avoid necrotic and cystic areas and
enables to target areas of higher yield.14
In the present study, we describe our experience on the
usefulness and accuracy of FNAC in the diagnosis of parotid
gland tumors.
Objective
The objective of the present study was to determine the
sensitivity, specificity, positive and negative predictive values
and diagnostic accuracy of FNAC in the diagnosis of parotid
gland tumors.
Methodology
After receiving exemption from the ethical review commit-
tee, a cross-sectional study was conducted at a private
tertiary care center of Karachi, Pakistan. Themedical records
of patients who underwent parotidectomy from the period
of January 2000 to December 2015 were reviewed.
A total of 290 parotidectomies with or without neck dis-
sections were performed over the period of 15 years. Of these,
193 patients were included in the present study, in which
preoperative FNAC was performed exclusively at our center.
The rest of the patients withmissing records, previous history
of treatment of parotid tumors and preoperative FNAC not
performedatourcenterwere excluded fromthepresent study.
In all of the patients, FNAC was performed as a part of the
preoperative assessment at our center. It wasperformed at our
pathology department using standard technique. A 22 gauge
needle attached to a 10ml syringe by a free hand technique
was used. At least twopassesweremade in each case to obtain
adequatebiologicalmaterial for cytological interpretation. The
aspirated material was spread on between 2 and 4 slides and
fixed immediately. The slides were stained with the Papani-
colaou and occasionally with the May-Grunwald Giemsa
methods.
Keeping the final histopathology as a gold standard, we
classified our FNAC results into the following categories:
true-negative (absence of malignancy correctly diagnosed),
true-positive (presence of malignancy correctly diagnosed),
false-negative (cytological specimen failed to diagnose a
malignancy) and false-positive (cytological specimen was
incorrectly considered as malignant).
We compared the final histopathology of the surgical
specimen with the preoperative cytology of the FNAC speci-
men and evaluated the sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value (NPV) and overall
diagnostic accuracy of FNAC to differentiate between benign
and malignant disease using the Galen and Gambino method.
Results
There were 110 males and 83 females, with mean ages of 48.2
(standarddeviation [SD] 16.1) and43.7 (SD 14.7)years old,
respectively. All of our patients presented with a lump in the
parotid region (n¼ 193), followedbypain alongwith a lump,15
and6patientspresented touswith facial nerveweakness along
withother 2 symptoms. Themeanduration of these symptoms
was 41.3months. Thefinal histological diagnosis of the includ-
ed cases are listed in ►Table 1. A total of 158 patients under-
went superficial parotidectomy, whereas total parotidectomy
was performed in the remaining 35 patients, out of which 32
also underwent selective neck dissection.
There were 147 (76.1%) benign and 46 (23.9%) malignant
cases. Pleomorphic adenoma was the most common benign
tumor (56.5%) andmucoepidermoid carcinomawas themost
common malignant pathology (12.4%). Fine needle aspira-
tion cytology smears were nondiagnostic in 8 cases (4.1%), of
which 6 cases were reported as benign (4 neoplastic and 2
non neoplastic) and 2 cases turned out to be malignant.
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Overall, an 85% concordancewas established between the
FNAC and the final histological diagnosis, the breakup of
benign and malignant cases is described in ►Table 2. The
cytological diagnosis was true positive in 40 (20.7%) cases,
and true negative in 145 (75.1%) cases. Inaccurate cases are
mentioned in ►Table 3 and 4. There were 3 (1.5%) false
positive and 5 (2.6%) false negative cases (►Table 5).
The statistical analysis of 193 cases were done to assess
the diagnostic accuracy of parotid FNAC compared with the
gold standard final histological result (►Table 6). A sensitiv-
ity of 88.9% was observed. The specificity was 97.9%, and the
diagnostic accuracy was 95.8%. The positive and negative
predictive values were 93% and 96.7%, respectively.
Serious complications such as hematoma, facial nerve
injury or infection were not noted after performing FNAC.
However, local inflammation was noted in 4 cases.
Discussion
Fine needle aspiration cytology has been widely accepted as
an important diagnostic for the management of various
lesions of the head and neck region.16 It has been claimed
as a superior diagnostic modality by many authors and
considered as safe and accurate with regards to complica-
tions and diagnosis respectively.9,17–19 On the other hand,
some authors have argued that it plays a small role in clinical
management because of the higher rates of false positives
and false negatives and, ultimately, the patient has to under-
go surgery.11 However, preoperative FNAC helps to differen-
tiate between benign andmalignant lesions and thus defines
the extent of the surgery.
The sensitivity of FNAC in detecting malignancy was 89%,
which falls in a wide range of sensitivity reported in the
literature, from as low as 27% to up to 97%.2,10,13,16,20,21 The
reason of this widely reported range of sensitivity is the
dependence on the skills of the cytotechnologist performing
FNAC and the expertise and experience of the pathologist to
assess the adequacy and accurate examination of the pro-
vided specimen.
In our study, the specificity was reported to be 98%, which
is similar towhat has been reported in the literature, ranging
from 84% to 100%.2,10,13,16 The false negative FNAC results
included a variety of lesions. Sampling error constitutes a
common reason for false negative FNAC finding.
In the literature, the diagnostic accuracy of FNAC for
parotid tumors has been reported as ranging from 84% to
97%.2,10,16,22 Comparatively, in our study, it was reported as
95.8%, which is within the given range. Specimens reported















Acinic cell carcinoma 7
Adenoid cystic carcinoma 5
Lymphoma 2
Malignant mixed tumor 1
Total 193




Benign 147 20 (13.6%) 86.4%
Malignant 46 9 (19.6%) 80.4%
Overall concordance 85%


















Cytological diagnosis (n) Histological diagnosis (n)
Mucoepidermoid carcinoma1 Acinic cell carcinoma1
Myoepithelial carcinoma1 Adenoid cystic carcinoma1
Acinic cell carcinoma1 Mucoepidermoid carcinoma1
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to be nondiagnostic are amajor drawbackof FNAC,which has
been reported to occur in between 5 and 15% of the cases in
the literature. In our study, only 8 aspirates (4.1%)were found
to be nondiagnostic. Failure to obtain an accurate and a
representative specimen could be the result of poor locali-
zation of the target tissue and improper positioning of
the needle in the necrotic, hemorrhagic or cystic area in
the tumor. To reduce the chances of these errors and improve
the diagnostic accuracy utilization of ultrasound has been
advocated by various authors in the literature,23,24 although
it was not used in our series.
In the present study, the overall concordance between the
cytology specimen and the final histological diagnosis was
found to be 85%,which is comparable to the reported range in
the literature.4,5 When the various pathological entities in
patients included in our study were assessed, we found that
7.2% non-neoplastic (inflammatory) lesions such as sialade-
nitis were reported. In the literature, this proportion has
been reported differently. Ashraf et al have reported 14%
non-neoplastic lesions.25 Jain et al reported 10% non-neo-
plastic lesions,26 whereas Singh Nanda et al published a
study with 55.9% inflammatory lesions, which is the highest
reported in the literature.27
Diagnosing pleomorphic, monomorphic adenoma and
adenoid cystic carcinoma can be sometimes difficult due
to varying, complex and overlappingmorphological features.
We had two cases of monomorphic adenoma which were
reported as pleomorphic adenoma on the preoperative
cytology. Similarly, a case of carcinosarcoma was labeled as
Warthin tumor by FNAC. The percentage of false negatives in
our study is 2.6%, which is comparatively lower than the
studies reported in the literature.5,16,28 On FNAC, two cases
of pleopmorphic adenoma were misdiagnosed as mucoepi-
dermoid and myoepithelial carcinoma, which could have
happened because of lack of typical features and the pres-
ence of atypical cells on FNAC.29
Pleomorphic adenoma in 100 (91.7%) of 109 cases were
reported correctly within the range from 82 to 94% in the
literature.5,25,26 According to Cohen et al, mucoepidermoid
carcinoma is one of themost difficult and challenging lesions
to diagnose cytologically.15 In our series, we were able to
diagnose 21 out of 24 cases correctly.
The usefulness of FNAC in the diagnosis of lymphoma is
limited without ancillary techniques, which is flow-cytome-
try.30 Cytomorphological features of these entities do not
provide sufficient evidence for a rigorous diagnosis and clas-
sification. The final diagnosis of these entities depends upon
the final histology due to the complexity of their classification
and particular histological features.31 However, FNAC can be
used as part of the initial management of these patients.32 In
our series, we had 2 cases of lymphoma, out of which 1 case
was diagnosed correctly.
Still, the role of FNAC in the diagnosis of parotid lesions
has not been taken very well.33 Presence of hemorrhagic
disease is the only relative contraindication to perform
FNAC.5 In our series, we had 2 cases of local inflammation
which subsequently resolved. No other complication of
nerve damage, hematoma or infection was observed.
Whether results obtained from FNAC can play a useful
role in the clinical management of patients with parotid
lesion or not is the most important question to be answered
by the present study. The present study has demonstrated a
variety of circumstances in which such data may be useful
and valuable. For neoplastic lesions regardless of preopera-
tive FNAC, surgical excision is recommended, but recogni-
tion of benign lesions beforehand may be of great benefit in
avoiding inappropriate surgery and providing better
counseling to the patient regarding the prognosis of the
disease.
Conclusion
Our study suggests that preoperative FNACplays a useful role
in the accurate diagnosis of parotid tumors. It is a safe and
effective diagnostic modality for the treatment of patients
with parotid tumors. Fine needle aspiration cytology is a
Table 5 False positives and false negatives
False positives False negative
n¼ 3 n¼ 5
Cytological diagnosis (n) Histological diagnosis (n) Cytological diagnosis (n) Histological diagnosis (n)
Mucoepidermoid carcinoma1 Pleomorphic adenoma2 Pleomorphic adenoma2 Malignant mixed tumor1
Mucoepidermoid carcinoma1
Myoepithelial carcinoma1 Pleomorphic adenoma1 Warthin’s tumor1 Carcinosarcoma1
Lymph adenitis1 Lymphoma1
Cyst1 Mucoepidermoid carcinoma1






Benign 145 (TN) 5 (FN) 150
Malignant 3 (FP) 40 (TP) 43
Total 148 45 193
Abbreviations: FN, False negative; FNAC, fine needle aspiration cytology;
FP, False positive; TN, True negative; TP, True positive.
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reliable, cost-effective, well tolerated and an easy procedure
to perform.Moreover, it helps in preoperative differentiation
of tumors, which may provide benefit in the preparation of
both the surgeon and of the patient for an appropriate
surgical procedure.
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